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February 1, 1991

Burlington Industries, Inc.
Post Office Box 788
Clarksville, Virginia 23927

Attention: ~ Mr. Michael Garlick
Division Engineering

Reference: Phase I Ground Water Assessment Results
Raeford Facility
Raeford, North Carolina
Aquaterra Job No. C467

Dear Mr. Garlick:

Aquaterra, Inc. (Aquaterra) has conducted the authorized Phase I ground water
assessment at the Burlington Industries, Inc. facility located in Raeford, North
Carolina. The attached report summarizes our field activities, the laboratory
analytical data, and presents our conclusions and recommendations.

The additional site assessment activities included installing one shallow ground water
monitoring well at each of two former underground storage tank (UST) areas and
two shallow ground water monitoring wells topographically downgradient from each
of the former excavation pits. Subsequent to their installation, the monitoring wells
at the tank pits were developed and sampled to determine the shallow ground water
quality at the two UST sites. A rising head hydraulic conductivity test was also
conducted on four wells to determine the approximate shallow ground water seepage
velocity across the site. The wells were surveyed for vertical and horizontal control,

and static water levels were collected to determine the general ground water flow
direction at the site.

Corporate Office: Charlotte Office: Greensboro Office:
PO Box 50328 P O Box 668107 PO Box 16241

Raleigh, NC 27650 Charlotte, NC 28266-8107 Greensboro, NC 27416-0241
(919) 859-9987 (704) 525-8680 (919) 2735003

FAX (919) 859-9930 FAX (704) 527-2792 FAX (919) 271-8138
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February 1, 1991

If you have any questions, please contact us at (704) 525-8680.

Sincerely,
AQUATERRA, INC.

Thomas A. Proctor
Charlotte Branch Manager

Peer Review

Brusor 1D. OM%Q\&/

Bryson ©. Trexler, Jr., Ph.D., P
Senior Project Manager

TAP/tap
R164-91C
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Phase I Ground Water Assessment
Burlington Industries, Inc.
Raeford Facility
Raeford, North Carolina
February 1, 1991

1 Introduction

Aquaterra, Inc. (Aquaterra) has conducted a Phase I ground water assessment at the
Burlington Industries, Inc. (Burlington) facility located in Raeford, North Carolina
(see Figures 1 and 2). Previous activities at the site included removing six petroleum
underground storage tanks (USTs) and the subsequent assessment of the pit bottom
soils. These activities are detailed in two Aquaterra reports dated April 2 and April
4, 1990 and entitled Underground Storage Tank Closure Assessment.

The limited ground water assessment was initiated due to the elevated petroleum
contamination levels detected in the soil samples collected during the excavation of
two of the six UST systems. As documented in the April 2, 1990 report, 180 mg/Kg
of total petroleum hydrocarbons (TPH), identified as Varsol, was detected in a pit
bottom soil sample collected below the 1,000 gallon mineral spirits UST. As
documented in the April 4, 1990 report, 17 and 22 mg/Kg of TPH, also identified as
Varsol, were detected in two pit bottom soil samples collected below the 1,000 gallon
Varsol UST. The apparent shallow ground water table was encountered during the
excavation and soil removal of the Varsol UST, indicating that shallow ground water
may have been impacted by the release.

Based upon the field assessment activities and laboratory analytical results from the
UST removal assessments, the implementing agency, the North Carolina
Department of Environment, Health, and Natural Resources (DEHNR) requested
that Burlington perform an assessment of the potential impact to the ground water
beneath the former UST sites. This request was made in a June 6, 1990
correspondence from DEHNR, as shown in Attachment A.

2 Ground Water Assessment
2.1  Monitoring Well Installation

Prior to installing the monitoring wells, Aquaterra applied for and received a
Monitoring Well Construction Permit, as required by the State of North Carolina
(see Attachment B).

On November 7 and 8, 1990, an Aquaterra geologist supervised the installation of six
monitoring wells (MW-1 through MW-6, see Figure 3). The monitoring wells were
installed utilizing an auger rig supplied by Carolina Drilling Company of Wilmington,
North Carolina. An 8-inch boring was advanced to approximately 15 feet below the
ground surface at each well location. During the boring, split spoon samples and
cuttings were scanned for emissions of volatilized organic compounds (VOCs) with
an organic vapor analyzer (OVA) (see Table 1). The split spoon samples, collected
at 5-foot intervals, and the drill cuttings were logged in the field according to the

Page 1 of §



-~

Phase I Ground Water Assessment
R164-91C
February 1, 1991

Unified Soil Classification System (ASTM D-2488). A boring log for each
monitoring well is in Attachment C.

Upon termination of the borings, a ground water monitoring well was constructed by
installing a 2-inch diameter PVC casing and screen. The annulus was backfilled with
filter sand to approximately 1 to 2 feet above the screen, and a 1-foot hydrated
bentonite seal was emplaced above the filter pack. The wells were installed with a
water tight cap protected by a lockable steel cover and lock. Details of the
construction of each monitoring well can be found in the well construction
schematics and Well Construction Records (see Attachment C). Upon completion
of the monitoring wells, the shallow ground water was allowed to equilibrate. The
depth to the static ground water level was then measured with an electric water level
probe (see Table 2).

2.2 Surveying and Ground Water Flow Direction

The monitoring wells were surveyed by Aquaterra personnel for vertical and
horizontal control. These data and the depth to water measurements in each well
have been used to calculate the static water level elevation at each well location (see
Table 2). From this elevation, a ground water direction map has been constructed
for the shallow ground water in the vicinity of each UST system (see Figures 4 and 5).
As shown, the shallow ground water is migrating in a northwesterly direction at the
former Varsol UST pit and north, northeasterly direction at the mineral spirits UST.

2.3 Aquifer Parameter Determinations

Aquaterra conducted a rising head hydraulic conductivity test on monitoring wells
MW-1, MW-3, MW-4, and MW-6 to determine the approximate hydraulic
conductivity of the aquifer in the immediate vicinity of the wells. The test consists of
bailing a measured volume of water from the well and then measuring the rate of
ground water recovery. Using the methods discussed in Field Permeability Test
Methods with Applications to Solution Mining, published by the U.S. Bureau of Mines
gPB-272 452, August 1977), the hydraulic conductivity of the screened interval at the
our well locations are:

Well Number Hydraulic Conductivity (cm/sec)

MW-1 2.66x 1074
MW-3 4.90x 1074
MW-4 4.84x10°4
MW-6 6.73x 1074

The average hydraulic conductivity at the site is 4.78 x 104 cm/sec. The recovery
data and the subsequent hydraulic conductivity calculations are contained in
Attachment D.

The two shallow ground water contour maps (Figures 4 and 5) were used to
determine an average ground water surface gradient. At the Raeford site, the
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hydraulic gradient is approximately 1.75 feet of vertical drop per 125 horizontal feet
(or a gradient of 0.01415 foot per foot). An effective porosity of the soils has been
estimated at approximately 20 percent, which is fairly typical and representative of
the soils in the area. Based upon these data and assumptions, as well as the
calculated hydraulic conductivities, an average ground water seepage velocity is
calculated using a modified form of Darcy’s Law, as seen below:

v=Ki
n
where seepage velocity
hydraulic conductivity (4.78 x 104 cm/sec)
ground water surface gradient (0.01415 ft/ft)
effective porosity (20%)

2= R<
nmmni

Based on this calculation, the shallow ground water in the vicinity of the facility is
migrating at a rate of approximately 8.9 feet ear. This value should be
recognized as an average value for the study area. Actual seepage velocities in the
hydrogeologic unit are likely to vary due to heterogeneities in the aquifer.

24  Ground Water Sampling and Analysis
2.4.1 Ground Water Sampling

Prior to sampling, monitoring wells MW-3 and MW-5 were developed to remove fine
particles and silt by purging approximately 5 well volumes of water or purging to
dryness. Development was achieved using a separate decontaminated Teflon bailer
attached to a new nylon string. After development, the bailer was suspended in its
respective well, and the ground water was allowed to recover into the bailer.

After the two wells had recovered from development, the bailer was used to collect
ground water samples for analysis. A sample portion from each bailer was decanted
into laboratory fprovided glassware and was labeled with the sample number, date,
time, method of collection, analysis to be conducted, sampler’s name and remarks.
Each sample was placed in a cooler with ice, and chilled to approximately 4°C.
Samples were transported to the analytical laboratory using EPA approved chain-of-
custody procedures.

2.4.2 Ground Water Sample Analysis

The sample from MW-3, located at the former Varsol UST, was relinquished to
laboratory personnel with date, time and signature recorded to be analyzed for Class
Il Petroleum Products.  The analysis includes EPA Method 625, gas
chromatography/mass spectrometry (GC/MS) for semivolatile organic compounds
(SVOCs) plus a library search. The sample from MW-5, located at the former
mineral spirits UST, was analyzed for SVOCs and volatile organic compounds
according to EPA Method 601. The EPA Method 625 analysis is recommended b
the implementing agency for petroleum contaminated ground water. The EP
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Method 601 analysis was recommended by the DEHNR Regional Office personnel
for the well by the former mineral spirits UST.

2.4.3 Ground Water Sample Results

The laboratory analytical results for the ground water sampling are summarized in
Table 3 and are documented in Attachment E. Neither MW-3 nor MW-5 exhibited
any concentration of a primary analytical compound in excess of the laboratory
quantitation limit for EPA Method 625 with a library search. MW-3 exhibited
varying concentrations of ten tentatively identified compounds (TICs) and a total
concentration of 70 ug/L of TICs. MW-5 exhibited 61 ug/L of four TICs. MW-5,
located at the former mineral spirits UST, was also analyzed for VOCs according to
EPA Method 601 and exhibited 3 ug/L of 1,1-dichloroethane.

3 Conclusions

Aquaterra has installed six shallow ground water monitoring wells at the site, one at
the downgradient edge of each former UST pit and one well topographically
downgradient of the site. The monitoring wells at the former UST pits were
subsequently developed and sampled to determine the water quality at the site. The
monitoring well installation and ground water sampling methods are consistent with
the State of North Carolina guidelines for assessing petroleum contaminated ground
water. Based upon the field assessment activities, the laboratory analytical results,
and our experiences at similar sites, we conclude the following:

. The shallow ground water at the site is migrating in approximately a
northerly direction at a rate of approximately 9 feet per year.

. MW-3, located near the former Varsol UST, exhibited 70 ug/l of TICs,
detected by the GC/MS library search. Although none of the
compounds have specific ground water quality standards, as
promulgated by NCAC Title 15 2L, "substances ... for which no
standard is specified shall not be permitted in detectable
concentrations in Class GA or Class GSA groundwaters."

. MW-.5, located at the former mineral spirits UST, exhibited 61 ug/L of
TICs, also detected by the GC/MS library search, and 3 ug/L of 1,1-
dichloroethane. The TICs consist of two unknown compounds, one
unknown aromatic compound, and one unknown hydrocarbon
compound. Like MW-3, none of these compounds have established
ground water quality standards.

. As documented in the April 2 and April 4, 1990 Aquaterra closure
reports, the residual soil contamination in the two UST pits is limited,
since most of the contaminated soil was excavated and stockpiled on
the site. Of the four insitu soil samples collected from the mineral
spirits UST pit, only one sample (2PB2 with 180 mg/Kg of TPH

identified as Varsol) exhibited TPH concentrations in excess of the
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DEHNR action level of 10 mg/Kg for soils contaminated by petroleum
hydrocarbons. The remaining three samples were either below the
laboratory quantitation limit or less than the DEHNR action level. Of
the two soil samples collected from the Varsol UST pit, concentrations
of TPHs (17 and 22 mg/Kg) were detected. These concentrations are
slightly in excess of the DEHNR action level.

4 Recommendations

Based upon these conclusions, Aquaterra recommends sampling monitoring wells
MW-3 and MW-5 for SVOCs and MW-5 for VOGCs for two successive quarters.
Since the shallow ground water at the site is migrating underneath the building
adjacent to the UST sites, additional downgradient wells would be difficult to site and
may not effectively monitor the ground water migrating across the UST sites. After
sampling the two wells for two additional quarters, we would then recommend
evaluating the data and making a decision regarding the quality of the ground water
at the site. Dependent upon the results, it may be possible to either close the site to
further assessment or to conduct a limited risk assessment in order to determine
potential receptors, if any, of the contaminants.

A copy of this report should be forwarded to the DEHNR office located at the
following address:

NCDEHNR

Fayetteville Regional Office
Groundwater Section

Wachovia Building, Suite 714
Fayetteville, North Carolina 28301-5043

Attention: Mr. Stephen A. Barnhardt
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Table 1 OVA Results for Monitoring Well Borings
Burlington Industries, Raeford Facility

Monitoring
Well Depth (ft.) OVA (ppm) Remarks
MW-1 3.0-4.5 BDL No odors
8.0-9.5 BDL No odors
13.0-14.5 NA No odors
MWw-2 3.0-4.5 BDL No odors
8.0-9.5 NA Wet, no odors
13.0-14.5 NA Wet, no odors
MWwW-3 5.0 100+ Faint odor
10.0 NA Moderate odor
MW-4 3.0-4.5 BDL No odors
8.0-9.5 BDL No odors
13.0-14.5 NA Wet, no odors
MW-5 3.0-4.5 BDL No odors
8.0-9.5 BDL No odors
12,0-13.5 100+ Wet, faint odor
MW-6 2.0-3.5 BDL No odors
7.0-8.5 BDL No odors
12.0-13.5 BDL No odors

BDL: Below Detection Limit of 0.1 ppm
NA:  Sample Not Analyzed

Aquaterra Job No. C467
R164-91C



Table 2 Ground Water Elevation Data, November 9, 1990
Burlington Industries, Raeford Facility

Monitoring Top of Casing Depth to Static Water Level
Well Number Elevation(ft.) Ground Water(ft.) Elevation(ft.)
MW-1 98.42 5.10 93.32
MW-2 98.88 5.99 92.89
MW-3 98.52 6.47 92.05
Mw-4 99.35 5.99 93.36
MW-5 100.17 9.04 91.13
MW-6 99.26 8.55 90.71

Elevations are referenced to an on-site, temporary benchmark

Aquaterra Job No. C467
R164-91C
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Table 3 Ground Water Laboratory Analytical Data
Burlington Industries, Raeford Facility

Well Number
N.C.
Parameters MW-3 MW-5 Ground Water
Quality Standard
EPA Method 625
Primary Compounds ND ND
Total TICS 70 ug/L 61 ug/L NSE
EPA Method 601 NA
1,1-Dichloroethane 3ug/L NSE

TICs Tentatively Identified Compounds are listed in Analytical Results found in

Attachment E.

ND  None Detected

NSE No Standard Established
NA  Not Analyzed

Agquaterra Job No. C467
R164-91C









.

Jiute L 790 loiss o [T N W -
/

. l’r.’pp

3. Hoyle 3330
L. Nowel,

B. Arohe,r-

A Allen

F'5€&$on15

State of North Carolina
Department of Environment, Health, and Natural Resources
Fayetteville Regional Office

james G. Martin, Govemor William W. Cobey, Jr., Secretary

DIVISION OF ENVIRONMENTAL MANAGEMEINT
June 6, 1990

Mr. Mike Garlick
Burlington Menswear

».0. Box 788
arksville, Virginia 23927

SUBJECT: Underground Storage Tank Release
Assessment
Burlington Industries
Raeford, Hoke County
Incident # 5531

Dear Mr. Garlick:

This letter is in respoase to the Underground Storage Tank removal
assessment perforned by Agquaterra at Burlington’s Raeford and BMD plants
iocated in Raeford, Hoke County. Because of a release of zegulated substances
into the subsurface environment, the Division reguests Burlington Industries
to perform an assessment of the potential impact to the groundwater beneath
the former UST sites. Please include in the initial phase of this project all
appropriate requirements shown in the attached Minimum Information
Reguirements:

In reference to part five (5) of the above mentioned attachment, the
pivision requires you submit an application to construct monitor wells, and
that monitor well locations and test methods be reviewed and approved by
Division personnel prior to the implementation of any site work. Please
provide the Division with a plant site map (to scale) showing the location of
each former UST site. This or an additional map shall also include all
public, ‘industrial, private, domestic and irrigation wells, surface water or
other environmentally sensitive features within 1,500’ of the former UST
sites. The location of proposed monitor wells may be included on this initial
base work map. The Division utilizes this information to evaluate your
proposed site assessment strategy and will advise you if we feel any proposed

actions are inadequate.

Wachovia Building, Suite 714 ¢ Fayettevile, N.C. 28301-5043 e Telephone 919-486-1541
An Equal Opporunity Affirmative Acton Employer
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Mr. Mike Garlick
Page 2
June 6, 1890

Response is reguested by July 5, 1990. Please provide an outline cf your
plan of action with estimated completion dates and the above referenced base
mep information. TIf you have any questions, please contact Stephen Barnhardt
at (919) 486-1541.

Sincerely,

rmland, DP.E.

Regional Supecvisor
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MINTMUM INFORMATION REQUIREMENTS FOR REVIEW AND EVALUATION
OF REMEDIAL ACTION PLANS AND SUPPORTING SITE CBARACTERTIZATIONS

Map (To scale) showing location of contamination site.
Discussion of Regional Hydrogeology
(2) Information pertaining to loczal groundwater usage including typ= of

D
use (public, industrial, private domestic, irrigation, etc.) and
identificeation of aquifer.

o+ts

Ha

) . R N
{5) ZIdentif

i 11 wzter supply wells within 1500 Fest of <the
source ©

ien o a
contamination.

ce
—

Map (to scale), showing:

(2) Location of source(s) of contamination,

{p) Locations cf 211 sampling points, and observation/monitori ils,

(0

no oW
oW

(c) Locations of all points of potential exposure to contaminants (water
supply wells, surface water bodies, underground utilities, etc.), and

(@) Locations of zll relevant physical features (buildings, roads, etec.)

in the immecdizte area.

Direction of Groundwater Flow

(2) Static water level measurements from 2 minimum of <‘hree (3)
observation wells., Data should include depth %o static water level,
relative elevations of points from which depth is medsured, and date
of measurement.

(b) - Description of methods used for water level measurement - including
length of time period between well development and water level
measurement.

(c¢) Well construction records for all observation wells showing total
depth of well, depth of screened interval, date of construction, etec.

(d) Identification of significant features or activities which may affect
local groundwater flow patterns.

(e) Base map showing water level contours indicating direction of
groundwater flow.

Determine area of contamination

(a) Identification of the contaminants responsible for violations of



(c)

(d)

Objectives cI

(a)-

(b)

S THATOM IND

groundwater quality standaxds.

4o -
sample collection and references to sampling points shown on base
map.

Analytical reports for all samnling activities including date of

Descriptio
volume, etc.

(o]
+h
n
)
S|
Q)

ng =methods used - Ilushing %ims, extraction

Well constructic
showing totzl &
constructicn, et

n vecords for all wells utilized as sampling points

epth of well, depth ¢Z screened interval, date of

Statement of gozls and supected accomplishments cof the RAP (eg:
source centrcl and/eox semovel, reduction | in contaminant
concentrations, removal of “Iree product', containment or retazdation

in eerial/verticzl extent cf

of plume nmigration, resiuction 2
contaminzgtion, protection cI nearby water supplies

s .based con
2% 15ANCAC

Design and Operztion of The Remedial Action System (RAS)

(a)

(b)

(c)

Construction details (including design sketches) and facility layout
(superimposed on base map) of -all components of the remedial action
system including recovery wells, interceptor trenches, infiltration
galleries, groundwater treztment units, discharge facilities, etc.

Operationzl
componentcs

duration ¢ »p
influence; dat
ccnecentrations,
Discussion shoul

maintenancs, zand s

0

s and perfermance standazds of 21l system
re:ove:y wells should include
vield, and expscited radius of
unis should inciude influent
concentrations, and flow rates).

ctors as eifectiveness, reliability,

Consideration of all permits and approvals required for cdisposal of
waste materials and/or discharge of effluents.

Follow-up Site Monitoring and Zvaluation of RAP

(a)

(b)

Plan for periodic monitoring "to detect changes in groundwater
movement, plume geometry, and qualitative characteristics of the
plume.

Plan for continuing re-evaluation of the effectiveness of the RAS
including review of performance criteria and site response to pumping
activities, disposal of effluent, etc.



FIELDS OF COMPETENCE

. Market development of ali phasss of Environmental and Geotechnical Services to major national
corporations and governmant agencles

. Client developmaent of Underground Storage Tank Management Programs

Client developmant of Asbestos Management Programs
. Strategle market planning

. Ovar 10 years of professional exparisnca In marketing environmental and geotechnical services

PROFESSIONAL MEMBERSHIPS/AFFILIATIONS

Professlonal Construction Estimators Assoclation

. TAPPI

*

Soclety for Marketing Professional Sorvices

EDUCATION Univarsity of North Carclina-Charlotte, B, S., Political Selence, 1973

EMPLOYIMENT HISTORY

1887 - Prasent

Responsible for the market davelopment of all
Engineoring Services to major natlonal cor
Institutions, and developer:

phases of Environmental and Geotechnical
poralions, government agencies, financial

1978 - 1087 Branch Adminfstrator/Market!ng

Law Englneoring Testing Company
Charlotts, NC

Responsible for marketing metals testing, underground slorage tank testing,
environmental englneering and gectechnleal services, Duties also included persoennel

and salary administration, Invoicing and review of contracts. Held title of Nuclear Security
Administrator and Department of Dafenso Security Officer,
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State of North Carolina
Department of Environment, Health, and Natural Resources
Faverteville Regional Office

james G. Martin, Governor William W. Cobey, jr., Secretary

DIVISION OF ENVIRONMENTAL MANAGEMENT
dugust 15, 1990

Mike Garlick
Burlington I
?.0. Box 738
Clarksvillie, V4 23927

nd., Menswear Division

SURJECT: Well Construction Permit
No. 46-0064-wM-0060
For the Construction of Six (6)
Monitor Wells Located at the
Burlington Industries Facility
Raeford, Hoke County

Dear Mr. Garlick:

In accordance with your application received August 3, 1990, we are
forwarding herewith Well Construction Permit No. 46-0064-WM-0060 dated August
15, 1990 issued to Burlington Ind., Inc., as owner, for the construction of
six (6) monitor wells at the subject location.

This Permit will be effective from the date of its issuance and shall be

If any parts, requirements, c¢r limitations contained in this Permit are
unacceptable to vou, vou have the right to an adjudicatory hearing before a
hearing officer upon written demand to the Director within 30 days following
receipt of this Permit, identifying the specific issues to be contended.
Unless such demand is made, this Permit shall be final and binding.

- *Singérely, .
/'
N Gand, ..

iona_ Sugeryisé}

MJIN/SAB/rhg

3
o
=

e v ——

Enclosure

a0

T

TA PR

cc: ‘Thomas Proctor

£
I

e AA e e n - e —- - - ——————

Wachowvia Building, Suite 714 ® Fayetteville, N.C. 28301-5043 e Telephone 919-486-1541
An Equal Opporwnity Affirmative Action Employer



NORTH CAROLINA
ENVIRONMENTAL MANAGEMENT COMMISSION
RALEIGH, NORTH CAROLINA

PERMIT FOR THE CONSTRUCTION OF A WELL OR WELL SYSTEM

In accordance with the provisions of Article 7, Chapter 87, North
Carolina General Statutes, and other applicable Laws, Rules and Regulations.

PERMISSION IS HEREBY GRANTED TO

Burlington Industries, Inc.

aguifer and located at the Burlington Indusiries, Inc. Za

FOR THE CONSTRUCTION OF six (6) monitor wells to be completed in the surficizl

‘es ne. I iTv in Raeiforg,
Hoke County; in accordance with the application dated July 31, 1980 and in

conformity with specifications and supporting data, zll of whlch are filed
with the Department of Environment, Health and Naturzl Resources and are
considered a part of this Permit.

Tnis Permit is for well construction only, andé does not waive any
provisions or requirements of the Water Use Ac: ¢f 1967 or any other
applicable laws or regulations.

)

Construction of a well under this Permit shall be in compliance with the
North Carolina Well Construction Regulations and Standards and any other laws
and regulations pertaining to well construction.

This Permit will be effective from the dazte of its issuance through the
duration of this project or as this shall be amended, and shall be subject to
other specified conditions, limitations, or exceptions as follows:

1. To receive approval Zfor the construction of any zdéitional
monitor/recovery wells at the locaztion described zbove contact:
Division of Environmental management/Groundwater Secticn
Suite 714, Wachovia Rldg.

Fayetteville, NC
(919) 486-1541

Copies of construction diagrams for proposed wells and a site plan
(map) showing the locations of proposed wells must be provided.

2. Furnish copies of all chemical analyses to the Division of
Environmental Management at the above address.



Well Construction Permit No. 46-0064-WM-0060
Page 2

Permit issued this the 15th day of August, 1990

[ d Ld L ) ‘%‘!
FOR THB-BRRIFHCCARRL ‘A/WWAL SEMENT COMMISSION

M.J. Noland, Regional Supervisor
Division of Environmental Management

By Authority of the Environmental Management Commission

Permit No. 46-0064-WM-0060
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<4227, CARQLINA DEPARTMENT OF NATURAL RIZOURZES ANT CTOMMUNITY DEVELOPMENT

DIVISION OF ENVIRONMEINTAL MANAGEMINT - GRCUNDWATER SECTION
p.0. BOX 27687 - RALZIGH.N.C. 27811, PHONE (51§} 733-5083

WELL CONSTRUCTION RECORD

" ZOR OFFICE USE ONLY |

Quad. No.
Lat. Long.
Minor Basin

Serial No.

—_  _ Pc

Basin Code

Header Ent, GW-1 Ent.
=IL1NG CONTRACTOR __Carolina Drilling
728 STATE WELL CONSTRUCTION
JILLER REGISTRATION NUMBER PERMIT NUMBER: _46-0064-WM-0060
I L LOCATION: (Show sketch of the loczlicn below) MW-1
rest Town: Raeford County: Hoke
I State Hichwavs 401 and 211 Depth DRILLING LOG
ad, Community, or Subdivision and Lot No.} . T F‘
rom o o ti o) .
NER Burlington Industries rmation Description
lg ss _Post Office Box 788
(Street or Route Nc.)
Clarksville VA& 23927 )
City or Town Sizte Ziz Coce See Attachment 2
TaTAL DEPTH __18.0 CcuUTTINGS coLLscTeED Ryves o

S WELL REPLACE EXISTING WELL? [ Yes No

If additional space is needed use back of form.

LOCATION SKETCH

(Show direction and distance from at leas: two Sizte Fcade,

er other map reference pointc)

See Attachment B

ORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION
O THE WELL OWNER.

STATIC WATER LEVEL: _2.70  F7. O 2bove TOP OF ‘CASING,
0 O below
l OP OF CASING IS FT. ABOVE LAND SURFACE.
D (gpm): __NL__ METHOD OF TEST __N/A
\'iTCR ZONES (depth): __ N/A
CHLORINATION:  Type _None  Amount
SING:
Wall Thickness
Depth Diemeter cr Weight/Fl. Material
srom Surfaceo 3.0 g, 2" Sch.40 PVC
I From To Ft
- From To Fi.
QUT:
Depth Mzteriz Method
from Surfacege 1.5 rfi._Portland #1 Pour
! From To Ft.
REEN:
Depth Diameter Slot Size  Material
I From 3.0 To 13.0'Ft_ 2 in.0.0lOm. PVC
From To Ft. in. in.
! From To Fi. in, in.
AVEL PACK:
Depth Size Material
l From_2.5 To_18.0 r1._Coarse Sand
From To Fi.
'M,\RKS: Well point length = 0.25"
1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTE|
l STANDARDS, AND THAT A COPY CF THIS RECORD

b]

“ e em .

SIGNATURE OF CONTRACTOR OR AGENT

o memit meimimal b NlalAam A T e i el

77/1/ 7/



AQUATERRA, INC. prmemmRE A .
L MW-1 Subsurface Drill Log

OVA Results (ppmi

Surface Elevation

2 3| sorL/MATERIAL DESCRIPTION
A= ———— SPT. SPOON| CUTTINGS

SAMPLES

Remarks

A. Cee Below - No solvent odor

Brick red silty clay (ML)

BDL No solvent odor
' spoon 3.5'-5.0"
- 5 - ) _ . . Blows 3-4-5 -
Light brown to tan silty clay
1 (ML) r

7 ‘ r BDL | 1 No solvent odor
e 10 - : 1 . Spoon 9.0'-10.:2.
Light gray to cream white | Blows 3-1-1
sandy silty -clay (CL) : 1 '

Ul

Wet soil cutting
1 @ approximately

- X - 10.0' below
grade

ng terminated £ 18
in light gray to
sandy silty clay

s w
o H
S Ut
(SN AT ED
(]

A. Grass, grass roots, dark )
brown sandy clayey silt (OL)

BDL~Below OVA detection limit of 0.01 ppm
total volatilized organic compounds

Drilling & Sampling Meets ASTM D~ 1586 & ASTM D~1587 , Page ___1 of 1
Supervisor Steven M. Burrows Location BI -~ Raefo;d, NC

Hollow Stem Anger Date Drilled 11-7-50

Rig Type
Weather sunny Job Number 467C

3  { ’ . : ‘ N A
—
o

N []
1
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{6 PLACES)

i

T “_jE’l;E:J} (g

a1 St

©

e
o

)LII sonen | (] M —— a0vt cror X,
Y 1{-—‘ [—__—) wASIE DIL ‘\
N /4 2 i~
\ A\

sItaL BED
~

o6 OIL Tark
! / / * §
~_{* S NRYES >
~ [ "\W"‘\M i N \\‘;\\.\.
; .
5 ST \\ //, \\. N
%%Q’:\ ‘\ N Y
. NN

e
r;l(“'

(S

1
¥
1
Lo
7’
Vol (L MR Ll
o

P ot
OEH RESEAVE (R

:
." PRIFAE 1AW

P
. |
\\“l!
n!'
\R P
A
e
T
i
A
e
g
bis !
SRR
/.i’;:r
el

1)
i
J'j! l'
i |
N
ATTACHMENT
TITLE: T
MONITOR WELL LOCATION MAP AQUArl ILRRA, INC.
DRAWING: RALEIGH, GREENSBORO, CHARLOTTE
- NORTII CAROLINA

PROJECT:

RAEFORD,

BURLINGTON INDUSTRIES

Jon;
467C

NORTH CAROLINA




CZE AND COMMUNITY DEVELDZMINT

Sy

R OFFICE

I ® CAROLINA DEPARTMENT OF NATURAL REZS0U UsE ONLY :
i D.\{lSlON OF ENVIRONMENT AL MANAGEMENT - GROUNDWATER SECTION :
p.G. BOX 27687 - RALEIGH.N.C. 27611, PHONE (919} 733-5063 Quad. No. Serial No. !
Lat. Long. Pc
Minor Basin
I WELL CONSTRUCTION RECORD Basin Code
Header Ent. GW-1 Ent.
—?IIING CONTRACTOR 'Carolina Drillina .
708 STATE WELL CONSTRU CTION
2ULLER REGISTRATION NUMBER PERMIT NUMBER: _46-0064-WM-0060
w!a_ LOCATION: (Show skelch of the location below) MW-2
rest Town: Raeford County: Hoke
l State Hichwavs 401 and 211 Depth DRILLING LOG
d. Community, or Subdivision and Lol No.) _
From Jo

Burlincton Industries

Formation Description

OWNER
\(quggs Post Office Box 788

(Street or Route No.)

Clarksville vz

[63]
]
1]
hed
ct
cr
o8}
Q
jox
=
[
3
%3
\2)

FT. AEQVE LAND SURFACE

D (gpm): __NLP;___ METHOD OF TEST

VIS

N/A

NATER ZONES (deptn): _—_ N/A

ks 23827
City c Town Sizie Ziz Code
paLLen _ 11-7-20 USE o= wzrr _Monitcring
LpeetH__15.0  cuttings cortzcTEd Nves [ no
i WELL REPLACE EXISTING WELL? D s BN
STATIC WATER LEVEL: .99 F7. T ebove TOP OF CASING,
0 _ below
ITOP OF CASING IS

CHLORINATION:  Type _None  _ amount

!{ additional spcace is needed use back of form.

ING:
Ct Deptin Diameter VéflleEt}lgcrﬁ?glss Material
From Surfaces 3.65F_ 2" Sch.40 PVC
lFrom To Ft (0.18")
From To FL.
CIDUT:
Cepth Materizal Method
rromSurfaces, 1.5 fi.Portland 21 Pour
l From To FtL.
SCREEN:
Depth Diameter Siot Size  Material
l from 3+65 Tol3.65pt. 2 in. 0.01qn_ PVC
From To Ft. in. in.
' From To Ft. in. in.
GRAVEL PACK:
Depth Size Material
From__2.40 To_1.50Ft. Coarse Sand
From To FL

Well voint length = 0.10°

LOCATION SKETCH

(Show directicn and distance from at feast two Stzie ~ocads,
or other map reference points)

See Attachment B

FlAARKS:

CE WITH 15 NCAC 2C, ONSTRUCTION
/@WELL OVWNER.

SIGNATURE OF CONTRACTOR OR AGENT

Q..~mit originat 1n Nivician ol Snviranmean-

DnTE

s Manz~smant =nd r-av ig well TWREn



AQUATERRA, INC.

ATTACHMENT A

MY~ 2 Subsurface Drill Log
Surface Elevation| 3 OVA Results (ppm]
2. 3 || SOIL/MATERIAL DESCRIPTION g Remarks
& = a SPT.SPOON[ CUTTINGS .
A. See Below
. no solvent odor
Black silty clay (CL)
Brick red silty clay (ML)
] BDL Ino solvent odor
s 5 -{l Medium brown silty clay (ML) -
] ino solvent odcr
. ‘damp soil cuttind
. J. @ appreoximately |
6.0' below crade
e j0-|l Flesh to tan and cream whits to } no solvent odor .
light brown silty sandy clzy (CL) ‘ |wet soil cuttings
1 - @ zrpreximately ]
$10.0"' below grads
o 15 - 4. -
|l Boring terminated @ 15.0' below |
grade in flesh to tan and cream
white to light brown silty,
}l sandy clay (CL)
- 20 - -
- 25 - —
. Il A. Grass and grass roots, dark
brown, black sandy, clayey
B%t-—melo\w OVA detection limit of 0.01 ppm
total volatilized organic compounds
Drilling & Sampling Mests ASTM D~1586 & ASTM D~1587 Page ___1 of 1
Supervisor Steven M. Burrows Location BI - Raeford, NC
11-7-90
Rig Type Hollow Stem Auger Date Drilled 9
Weather Sunny Job Number 4s7C
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ATTACHMENT B

AQUATERRA, INC.

RALEIGH, GREENSBORO, CHARLOTTE
NORTH CAROLINA

TILE:
MONITOR WELL LOCATION MAP
FIGURE:  [SCALE:
- 1"=400"

DRAVWING:

. PROJECT:
BURLINGTON INDUSTRIES
Jon;
167C

NORTH CAROLINA

RALFORD,
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.ORTH CAROLINA DEPARTMENT OF NATURAL RZSOURCES AND COMMUNITY DEVELOPMENT - T

D:v,s,o,.fof:' ENVIRONMENTAL MANAGEMENT - GROUNDWATYER SECTION
' P.0. BOX 27687 ~ RALEIGH.N.C, 27611, PHONE (919) 733-5083

ING CONTRACTOR ‘Carolina Drilling

l WELL CONSTRUCTION RECORD

JLLER REGISTRATION NUMBER 728

.'OR OFFICE USE ONLY
Quad. No. Serial No
Lat. Long. Pc
Minor Basin
Basin Code
Header Ent, GW-1 Eny,
STATE WELL CONSTRUCTION
PERMIT NUMBER: _46-0064-WM-0060

=

L LOCATION: (Show skelch of the location below)
Nearest Town: Raeford

MW-3

State Highways 401 and 211

.

d. Community, or Subdivision and Lot No.)

R Burlington Industries -

County: Hoke

Depth
From To

DRILLING LOG

Formation Description

pess _Post Office Box 788

-

(Street or Route No.)

Clarksville va 23927

City or Town Siete Zip Code

eomiten _11-7-90  ysz of wery _Monitoring

|

See Attachment 2

AL DEPTH___15.0'  CUTTINGS COLLECTED [dYes [JNo
S WELL REPLACE EXISTING WELL? [J ves (X no

TIC WATER LEVEL: _6.47 _ F7. O 2bove TOP OF ‘CASING,
70P OF CASING 15 0 FT. ABOVE LAND SURFACE.

lo (gom): ___N/A___ METHOD OF TEST N/A_

J

> .

3

NATER ZONES (depth): ___N/A

S!ORINATION: Type _None _ Amount

Wall Thicknass

ING:
Certh

I additional space is needed use back of form.

QCiameter or Weighi/Fl. Material
rrom surface, 3.0 £ 2" Sch.40 PVC
' £rom To Ft (0.19")
From To Ft.
C‘DUT:

Depth Material Method
from Surface, 1.5 g Portland #i Pour
From To FL

!iEEN:
Oepnth Diameter Slot Size  Material
l From_3.0  710_13.0F.__ 2 in. 0.010in. PVC
From To Ft. in. in.
CI From To Ft. in. in.
AVEL PACK:

Oepth Size Material
From__2.5 7o_15.0F1_Coarse Sand
From To FL.

Well point length = 0.25"

LOCATION SKETCH

{Show direction and distance from at least two State Roeds,
or other map reference points)

See Attachment B

'»«AHKS:

e
I DO HEREBY CERTIFY THAT THIS WELL WAS CO FE! éORD CE WITH 15 NCAC 2C,
STANDARDS, AND THAT A COPY CF THIS RECORD HAS BEE is} Tﬂwﬁ& OV/NER.

f fNSTRUC TION

Dairad v

vieian Al SaAlicammamaos 5.

SIGNATURE OF CONTRACTOR OR AGENT "pATE

= T =it Arininel oA MY

weall = u0ET.

P e Lea L LT A mma v



| AQUATERRA, INC. ATTACHMENT A

it 4 Subsurface Drill Log
Surface Elevation| J OVA Results (ppm)]
Z 3| SOIL/MATERIAL DESCRIPTION E; Remarks
2= ¥ | SPT. SPOON| CUTTINGS .
A. See Below
No solvent odor
Brick red silty clay (ML)
Light brown to cream white : )
silty clay (CL) Faint solvent
- 5 - b < - 1 100+ odor -
{l Light brown to medium brown - i { Spocn 5.0'-6.5" ;
ji_silty clayey sand (CL) | | Blows 1~-1-1
"l 2rick red ané light brown ] 1 ‘Mocerate :
~ 10-|| silty, sandy, clay (ML) Fr solvent odor, T
L { { waxy
o 15 - . 4. .
Boring terminated €@ 15.0°
below grade in brick red and
: light brown silty, sandy,
4§ clay (ML)
e 20 - -
pat 25 - =
A. Grass, grass roots, light ‘ ]
. brown, sandy, clayey, N ,
silty (OL)
BDL-Below OVA detection limit of 0.01 ppm
total volatilized organic compounds
Drilling & Sampling Meets ASTM D~-15B6 & ASTM D~1587 Page __1 of 1
Supervisor —sSteven M. Burrows Location BI -~ Raeford, NC
Rig Type Hollow Stem Auger Date Drilled —+1=7-390
Weather sunny Job Number —287€
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ATTACHMENT B
. PROJECT: TITLE:
) AURLINGTON INDUSTRIES MONITOR WELL LOCATION MAP 5 AQUATERRA, INC.
RAEFORD P CAROL JOB, __ _ |bRAWING: |FIGURE:  [SCALE: RALEIGH, GREENSBORO, CHARLOTTE
. + NORTH CAROLINA a67c | —=-- == " {veag0 NORTH CAROLINA
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(j

£7H CAROLINA DEPARTMENT OF NATURAL RZISOURCES AND COMAMUNITY DEVELOPMENT - Tl

FOR OFFICE USE ONLY | :
CIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNDWATER SECTION H
l . p.0. BOX 27687 ~ RALEIGH,N.C. 27631, PHONE (918) 733-5083 Quad. No. Serial No. !
Lat. Long. Pc
Minor Basin
I WELL CONSTRUCTION RECORD Basin Code
Header Ent. GW-1 Ent,
qlnNG CONTRAGTOR __Carolina Drilling
758 STATE WELL CONSTRUC’T!ON
3ILLER REGISTRATION NUMBER PERMIT NUMBER; _46-0064-WM-0060
tL LOCATION: (Show sketich of the location below) MW-4
Nearest Town: Raeford County: Hoke
State Highwavs 401 and 211 Depth DRILLING LOG

.4 Community, or Subdivision and Lot No.)

From To Formation Description
za _ Burlington Industries
O'iz:sg Post Office Box 788
. (Street or Route No.)
Clarksville VA 23827
City or Town State Zip Code See Attachment A
£ DAILLED _11-7-90 use of weLL _Monitoring
TOTAL DEPTH __15.0"  cuTtTings cotLecTed Kves [Jno
SIS weLL REPLACE EXISTING WELL? [ Yes Ne
STATIC WATER LEVEL: D99 FT. O above TOP OF CASING,
& below
lTOP OF CASINGIS__0  FT. ABOVE LAND SURFACE.
vEO (gpm): ___N/A  METHOD OF TEST __N/A
WATER ZONES (deptn)s . N/A
CHLORINATION:  Type _None ____ Amount
SING: wall Thickness It additional space is needed use back o! lorm.
Oepth Diameler or Weight/Ft. Material _ L
Surfac 3.0 2" Sch.40 _»PVC P Se—
From €ro = FL €a. = Shew girsction and distance from at least two State Fozes,
I Erom To £t (0.18™) of other map reference points)
From To F1.
QuUT:
Depth Mztlariz! Methed
FromSurfaceto_1.5 FtPartlant #) Dony See Attazchment B
! From To Fl.
REEN:
Oepth Diameter Slot Size  Material
I from__ 3:0 1o 13.0p. 2" in. 0.01Q,. _PVC
From To Ft. in. in.
! From To Fl in. in, -
AVEL PACK:
Depth Size Material -
l From__ 2.5 Tol5.0 FL..Cpoparse Sand
From To Fi. =
IMARKS: Well point Jength = 0,25 c—
I DO HEREBY CERTIFY THAT THIS WELL WAS CONS.RUCTED M ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY CF TR!S RECOR 528 c"?OVID*' TO/THE WELL OWNER.
l 7 2~/ ¢ 7/

SIGNATURE "F CuNTF.ACTOF. OR AGENT DATE

Ual Dacvemmsdt 11702 Smmmit mrisemml em N

. . - urer
vieimm Al ZauirAanmamiet tdana~zmant 2nrd ~eay tn well TWRE



AQUATERRA, INC. ATTACHMENT A

-4 Subsurface Drill Log

OVA Results (ppmi

Surface Elevation

55. § SOIL/MATERIAL DESCRIPTION
2= - SPT. SPOON| CUTTINGS

SAMPLES

Remarks

A. See Below -

: : No mineral
Light brown to tan silty clay Fr 1 spirit odor

(ML)
. No mineral
- | BDL spirit odor
L 5 - . L Spoon 3.5"'-5.0"w
Light brown to cream white Blows 1-2-1

silty clay (CL)

1 Damp soil at
. approximately
7.0°"

-

Cream white silty, sandy clay
L 04| (CL) Lt BDL e
No mineral
" spirit odor

Wet soil at

White to light tan-cream silty, appr?ximately
sandy, fine to medium grain (SM)| | 12.5°
e 15 - . : | No mineral -

Boring terminated @ 15.0' below .sPlrlt odor

grade in white to light tan-
Il cream silty sand, fine to medium{
grain (SM)

e 20 - - : 1 -

_— 25 - . i 1 1 -

BDL-Below OVA detection limit of 0.01 ppm
total volatilized organic compounds

Drilling & Sampling Meets ASTM D—1586 & ASTM D~ 1587 . Page _* of 1L
Supervisor —Steven M. Burrows Location BI - Raeford, NC
Rig Type Hollaw Stem Auger Date Drilled —11=7=90

Weather Sunny Job Number 467C
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ATTACHMENT B

TITLE:
MONITOR WELL LOCATION MAP
SCALE:

AQUATERRA, INC.

RALEIGH,; GREENSBORO, CHARLOTTE
NORTH CAROLINA

PROJECT:
BURLINGTON INDUSTRILS
RAEFORD, NORTH CAROLINA

%By67c

FIGURE:

DRAWING:

1"=400"
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NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT

FOR OFFICE USE ONLY |
l DIVISION OF ENVIRONMENTAL MANAGELENT - GROUNDWATER SECTION

p.G. BOX 27687 - RALEIGH,N.C. 27611, PHONE (919) 733-5083 Quad. No. Serial No.
Lat. Long. Pc
Minor Basin
l WELL CONSTRUCTION RECORD Basin Code
Header Ent. GW=-1 Ent,

;ILING CONTRACTOR __Carolina Drilling
STATE WELL CONSTRU

RILLER REGISTRATION NUMBER 728 PERMIT NUMBER: _46~ 2 0084-WM-0060
]LL LOCATION: {Show skelch of the location below) MW-5
Neares! Town: Raeford County: Hoke
I State ch}?wavs 40)1 and 211 Depth DRILLING LOG
(M@2d, Community, or Subdivision and Lot No.) A
. . From To Formation Descriplion

Ner _ _Burlington Industries

ig esg _Post Office Box 788
(Street or Route No.)
Clarksville va 23927 = R Y

:IT Cily or Town State Zip Code See Attachment £

£ DRLLED __11-8-90  wuse oF weLt _Monitoring
TOTAL DEPTH __14._0' __ CUTTINGS COLLECTED ®ves O no

£S WELL REPLACE EXISTING WELL? [ Yes No
STATIC WATER LEVEL:_9.04  r1. g gb?ve TOP OF ‘CASING,

e

TOP OF CASING IS O FT. ASBOVE LAND SURFACE.
VILD gpm): ___N/A ____ METHOD OF TEST __N/A
WATER ZONES (depth): __N/A
CHLORINATION: Type _None Amount

SING: Wall Thickness If additiona!l space is needed use back of form.

Depth Dizmetler or Weight/Ft. Material _ ___
LOCATICN SKETCH
cromSurfacers 3.75 f1 2" Sch.40 _pv¢C

(Show direction anc gistance irom at leasi twc State Rozce,
From To Ft (0.19™) or ‘othér map relerence points)

From To 1.

OUT:
Depth Materiaf Method

FromQurfaceTo_ 2.0 Fl.Dortland 2] __Deny

See Attachment B

From To Fl.
!REEN )
Depth Diameter  Slot Size  Material
l From_3:75 Tol3.75¢.__ 2 in._0.010a PVC
From To Ft. in, in.
! From To F1. in. in,
AVEL PACK:
Depth Size Material _
l From__3,.0 To 14 QFtL_Cnarse Sand
From To FL. .
lMAgKS Well point length = 0.25° -
1 DO HEREBY CERTIFY THAT THIS WELL WAS CON CC/(‘)@R/DJ WITH 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY CF THIS RECORD HA%%@P ﬁVE:LL OVINER. L/I/ 7/
l SICNATURE OF CONTRACTCR OR AGENT nf'

V-1 Raviced 19/82 QimMit BrIAZ] 1n Niviciar Al TaLiranmmam e’ tiamzmammant oseas ammy tn woll 200E



AQUATERRA, INC.

ATTACHMENT A -

Subsurface Drill Log

MW-5
Surface Elevation} 2 | OVA Results (ppmf
2 3 || SOIL/MATERIAL DESCRIPTION z Remarks
2= % | SPT. SPOON| CUTTINGS .
A, See pelow
|| Light to medium brown silty No mineral
clay (ML) BDL spirit odor
e 5 - Ty
] | Moist soil
] cuttings at
5 . . : { approximatel
. | Tan, sandy, silty clay (CL) , BDL _8?8‘ b4
No mineral
= 10 - spirit odor -
] 1 Wet soil cuttings
100+ | @ approximately |
FPan clayey, silty fine to 12.0°
. 1 medium grain sand (SC) ] Faint mineral
- spirit odor
s - Boring terminated at 14.0° i B
°7l below grade in tan clayey,
i silty fine to medium grain
Il sand (8QC)
. 20 - -
- 25 - -
) A. Asphalt and composite stone|
) BDL-Below OVA detection limit of 0.01 ppm
total volatilized organic compounds
Drilling & Sampling Meets ASTM D—-1586 & ASTM D-1587 Page __+ of 1
Supervisor —Steven M. Burrows Location BI - Raeford, NC
Rig Type Hollow Stem Auger Date Drilled 22;8—90
Weather Sunny Job Number c
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ATTACHMENT B
e AQUATERRA, INC.

RALEIGH, GREENSBORG, CHARLOTTE

FIGURE: SCALE: >
- 1"=400" NORTH CAROLINA

‘TYULE:
MONITOR WELL LOCATION MAP

. PROJECT:
BURLINGTON INDUSTRIES
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SORTH CARQLINA DEPARTMENT OF NATURAL RZISOURCES AND COMMUNITY DEVELOPMENT FOR OFFICE USE ONLY i
l D:VISION OR ENVIRONMENTAL MANAGEMENT - GROUNDWATER SZCTION

p.G. BOX 27687 ~ RALEIGH,N.C. 275611, PHONE (919) 733-50E3 Quad. No. Serial No.
Lat. Lonag. Pe
Minor Basin
WELL CONSTRUCT‘ON RECORD Basin Code
Header Ent. GW-1 Ent.

qlJNG CONTRACTOR ‘Carolina Drilling

728 STATE WELL CONSTRU CTION
JALLER REGISTRATION NUMBER PERMIT NUMBER: _46-0064-WM-0060
L LOCATION: (Show skelch of the location below) MW-6
Nearest Town: Raeford County: Hoke
State HiQ'hwa\LS 401 and 211 Depth DRILLING LOG
ld Community, or Subdivision and Lot No.) From o Formation Descrs "
ion Description

ownegr __Burlington Industries

ress _Post Office Box 788

(Street or Route No.)
VA

Clarksville 23927 - =
City or Town State Zip Coge See Attachment
B oriLep _11-8-90 usz oF weLe _Monitoring

otaL 0EPTH __13.5"  cuUTTINGS COLLECTED [HvYes O No

S WELL REPLACE EXISTING WELL? [ ves X No

L)

STATIC WaTZAR LeveL:__8.55  F7. O above TOP OF CASING,

0 & below

TOP OF CASINGIS__ O FT. ABOVE LAND SURFACE.
lo (gpm): _ﬂ/_A___ METHOD OF TEST __N/A

TER ZONES (deph):_—_ N/A

! RINATION: Type _None _ _ Amount

SING

wall Thickness If additional space is needed use back of form.
Depth Dizmeter or Weight/Ft. Material —
Surface, 3.0 s _ 2"  Sch.40 PVC LOCATION SKELCE
From So = Ft. chl. (Show direction and distance from at least two State Roads,
l From To £t (0.19") or otheér map reference points)
From To Ft.
g OUT:
Oepth Material Method
fromSurfacero__1,5 Ft._Portland #1_ Pour See Attachment B
! From To Ft.
REEN:
Depth Diameter Sliot Size  Material
I From__3:0 10 13.0' k.2 in0.01 i PVC
From To Ft. in, in.
! From To Ft. in. in. -
AVEL PACK:
Depth Size Material -
I From_2.5 Tol3,5'Ft.Coarse  _Sand
From To Ft.

MARKS: _Well point length = 0.25" -

| DO HEREBY CERTIFY THAT THIS WELL WAS CON&ET IN /ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY COF THIS RECORD HAS BEE E WELL OWNER.
gl = 2 / f 7 /

SIGNATURE OF CONTRACTOR OR AGENT DATE

rer

<
n

sviend 11/R4 S.=-mit originzl 1o Division of Environmer-:' sdanz-2mant and cooy (o well 2



AQUATERRA, INC. " ATTACHMENT A

MA—6 Subsurface Drill Log

Surtace Elevation OVA Results (ppm]

2 3| SoIL/MATERIAL DESCRIPTION £ Remarks
A= @ | spT. sPoON| cuTTINGS .
j AL See Below
Tan té light brown silt . No mineral
clay (CL)g ! | 1 BDL spirit odor

= 5 -l Tan to light brown silty, sandyf

clay (CL) ] . BDL No mineral

" spirit odor

Brick red to pink sandy, silty

= 10-{l clay (ML) oo BDL .
~No mineral

spirit odor

Cream white silty clay (CL)
B. See Below

Boring terminated at 13.5' below
= 15 -l grade in cream white silty to
fine and medium grain sand (SM)|

ot 20 - . 4.
A. Grass, grass roots, tan )
y silty clay (OL) oy 1
B. Cream white silty to fine
and medium grain sand (SM)| [
-— 25 -~ . 1
BDL-Below OVA detection limit of 0.01 ppm
total volatilized organic compounds
Drilling & Sampling Meets ASTM D—1586 & ASTM D—-1587 Page 1 of 1
Supervisor —Steven M. Burrows Location BI -~ Raeford, NC
Rig Type —Hollow Stem Auger Date Drilled —L1=8=90
Weather 2uUnny Job Number 467C
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Well Number:
Computed By:

Job #4, 7

Date: //-3-9D

S e

Casing diameter 2.28° d = 605 (cm)
Borchole diameter 65" D = /6.5 (em)
Length of screen 29 L = 240, % (cm)
Time lag at 0.37 H/Ho T = 20 (seconds)
h D
8 LT
Note: This equation is valid only for a typical monitoring well situation. If the
situation differs significantly consult Foundation Engineering Handbook,
Winterkorn & Fang, pp. 29-35.
./ [@)a)(a%,g)
K - @'053 Sl /65 ] /23 X110
h 8 (z‘fOfB). (zvc) Y62 XS
Note: m = Khorizontal Assume k,_=k =1
\/ /kvertical h v
k,=__ bl ¥I0 7




' DRAWDOWN TEST

Job Name Bt”fe&_ﬁ,gr‘c} Location R&QCOFA;NQ Job # Lf@?‘
Well Number /}) W~/ ©Date |- @ —% D Test Conducted By jW

WELL INFORMATTICN

Top of Casing Elevation 98 L b S S .- -

” , .
’ L ’ /
Casing Diameter Z Borehole Diameter (5 /2 Screen Depth 3.0 - /3.0

Evacuation Method Bq l‘ |« 2Amt. Water Removed /& ?ﬁ/s Reference Point 7 O C-

'r‘L-';L/'- /—/D ;", - -
RECOVERY DATA Sttie [T @_550 /=8-F0

e (froc)
Elapsed Time Groundwater Depth H H/Hn
——

] T e ;—7, 5T 2.cc | /.00
Vo 7.25 175 | 0.8

/ | L.97 |47 | 0.3y
[/2 6. 2Y l2Y | 0.2

e c el /.12 o0.5b
LY L.-5® /o6 C.5D
32 ».39 0291 o0.45~
25 6.30 0.0 O.40

i CaY o7 037

Y/ b/ | ocel 33

S .3 c.cxl 032

¢ ¢S o.55 | .28

N S.9¢% cHde ! =2y

& .96 oYl 023

g 5.G2 0.4 c.

/0 S .t o3 | pup

/2. 563 033 0. F

/4 S. el 03] e’

/6 5.39 029 | 05

/8 5.F2 o2 | 0.4
_Z0 S-7¢ o2l | 0.3
25 S. 75 o3l o3

.
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Tob¥ Y7

Well Number: Mh-3 _ Date: [|=8—FD
Computed By: __f- Brorgrr

Casing diameter 2.328 " d

!

6. 05 (cm)
/65 (cm)

/99.03  (cm)
/5D (seconds)

Borehole diameter &.5

"

D
Length of screen  ¢.53° L
T

n

Time lag at 0.37 Q/Ho

k‘=d2m[——2mL] m =1
h D

8 LT

Note: This equation is valid only for a typical monitoring well situation. If the

situation differs significantly consult Foundation Engineering Handbook,
Winterkorn & Fang, pp. 28-35.

' [@)cl)(m.og) ]

K :QO'CE%L<QM . (6:S ] ) /;/?‘X/OZ’
" QSBU%'O?QUTO) 2.2 xi05%

Note: m = \/ khQFiZOﬂtEﬂ/kvertical Assume kh = kV =1
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Job Nare BT - (\)a_ugro( Location ,@mc@ro\ MC Jb ¢ Y67

Well Number /) (z)-3  Date //~@~ YD Test conducted By )/W

WELL INFORMATICN
Top of Casing Elevation {8 . 53 - v ~ou- R,
: y . . .
rr
Casing Diameter 2 Borehole Diameter (02'2 Screen Depth 3.0~/3.0
Evacuation Method Ea\ \er  amt. Water Removed 12 ia;é’ Reference Point 70
Stfre HoD @ B.4y2 11890

RECOVERY DATA

Elapg:c'l n’l?}r% e ﬁld' weZ;ra CD_’gth | H H/H_
T /0.2 Y 222 | /oo |
,‘/7, /D07 /. 65 ©. 7|
[ 260 /1381 op6s0O

ll/g’ ZB"’S—‘zo/ — —_—
2 G.4ds~ /.03 oy
272 3 |
3 - 2|
= + %&é/% o_|
/2 _ ;|
S 2
- /e ?
: 72 /é |
= /|
7 > |
/O |
l2 | 9 |
/‘/ @'(eo OB O.00
le R.59 07| 0.0
'8 R S, Ol | Q0T
29 @S 04 | o.06
25 8 0. 0.05"
L
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Well Number: m h/"l7/ . Dgte: /)= ?' ?O
Computed By: }/ W
Casing diameter 238" d = 6&.05” (em)
Borehole diameter 6.5" D = re.5/ (em)
Length of screen 2,0 L = 2 13,67 (cm)

Time lag at 0.37 E‘I/Ho T

I}

/L (seconds)

1 _
k'=d21nl:-—23—"—-:] m=1
h D

8 LT

Note: This equation is valid only for a typical monitoring well situation. If the

situation differs significantly consult Foundation Engineering Handbook,
Winterkorn & Fang, pp. 29-35.

Lﬂ {@)(/)(2/3.4‘,?)-‘ o
v (695)" /6.5 | V' /9 xi0
h @) (z13.¢7 )(114) 2. 4ex08
Note: m = / khprizontallkveptical Assume k =k =1
kh'—' L/ZIBLT, X]DVL/
ST |
s



DRARDOWN TEST

Job Name ﬁj—-_—’/eq_g,;or‘c/ Iocatinnfcy@[gro/if\fc, Job & L/é;_
Well Number M W-Y  pate /-9-%0 TestCorﬁuctedBy)/‘W

WELL INFORMATION

Top of Casing Elevation i 9.35 ’ _
\r 17 ’ v
Borehole Diameter 6 /2 Screen Depth 2.0 ~ /3.0

=vacuation Method Bu.\ r‘

- PO D

“
Casing Diameter_z___
2Amt. Water Removed /255/;.Reference Point 7/ oc_

Lo die ’ 0
RECCVERY DATA Stad #‘10@_5'97 n-9-190

Elapsed Time Groundwater Depth. H H/Hn
L Te 243 JH949 ) J.00 )
NS At scot smi3 — —
| 6.92 ©.931 O es”
[ Yoo L322 073 | 0.5
2 &5‘0, 0. 60 O,Y2
22 648 0991 ©.3Y
3 - 6 Ys O dg O-32-
3/ 6. 36 0232% | 0.26
Y G .30 .3 O. 22
Az 625 C 2L o4&
5 e23 czvy | 0.7
¢ £.20 ozl | o5
+ .16 c.F | 0.2
= €1 c.15 | o0
G G2 c3 | 0.09
A0 &9 c.c ©.0F
[2— b o7 c.0e | goe |
L o
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Tob # HYe A

Well Numbers: m W"(p | Date: //' 7’ ?ﬂ
W

Computed By: ;j

Cesing diameter 2.38” d .05 (cm)
/6.5(___ (em)
[ 35.6% (cm)

/ 17[/ (seconds)

1]

1

i
Borehole diameter b.S D

1l

Length of screen <7’,c/5, L

1]

Time lag at 0.37 H/HO T

h D
8 LT
Note: This equation is valid only for a typical monitoring well situation. If the

situation differs significantly consult Foundation Engineering Handbook,
Winterkorn & Fang, pp. 29-35.

GY) (3564 ) -]
- @‘C§>l/pn[

K L1650 ) ! A XS
h (&)(135.64) (14]) /iS5 XIQ
Note: m = / khorizontal/k e Assume k =k =1
vertica
DO60LI3
s o 30 X10 % cm/sec’
3048 Cm = \'L“ ) \t"@"'
- 24,223.7 c.~%1&m( e
= (ap .3 W/Hen(
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DRARDOWN TEST

sob veme. B - Raz fordd | Iocationﬂqeforoljtﬁc Job & Y6 F

well Number /N W-(p pate J[~F-F O Test conducted By _f i

WELL INFORMATION

Top of Casing Elevation ﬁ ZZG - e

. ‘r
Casing Diameter 2

R 8 4 . | ’ ’ 7
Borehole Diameter 6 /z Screen Depth 2.0 ~ [3, 0

Evacuation Method @CC.&QE Amt. Water Removed [?;‘Lq /;§ Reference Point T 0

RECOVERY DATA

Shete Hz20C g5’ 11-9-S¢

(insd (¢4 To
Elapsed Time Groundwater Depth H H/Hh
To .75 20 | J.oo |
o 945 0.9c| o©.725"
/ 9.26 o Fl 0,57
AZ2 9,15 0.60| ».50
> “2.06 o5 | 0.43
22 8.98 o433 026
3 - 2.93 03| o332
3 2. 0.33 028
o 8BS .30 0. 25
H/z .83 o286 | e.23
5 8728 o223 | 6.9
G \g':ﬂ/ .19 ./
Fal 8.69 04 O, /2
B . B.eZ2 .13 .1/
9 @Y pcd | 008
/0 £:63 0.0 0.0F
/2 B.2 o0 | ©.0f
L
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Industrial & Environmental Analysts, Inc.

P.O. Box 12846

Research Triangle Park, North Carolina 27709

(919) 677-0090

FAX (919) 677-0427

December 4, 1990

Tom Proctor

Aquaterra, Inc.

4209-B Stuart Andrew Blvd.
Charlotte, NC 28217

Reference IEA Report No.: 754073

Project ID: 467C

Dear Mr. Proctor,

Transmitted herewith are the results of analyses on six samples submitted

to our laboratory.

Please see the enclosed reports for your results.

Very truly yours,

INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.

™
/% A -
Linda F. Mitchell
Director, Technical Support Services

State Certification:

Alabama - #40210 New Jersey - #67719
Georgia - #816 Tennessee -~ #00296
Kansas - #E-158 Virginia - #00179

South Carolina - #99021
North Carolina - #37720
#84
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GC/MS BASE/NEUTRAL EXTRACTABLES
EPA 625 COMPOUND LIST

IEA Sample Number: 794-073-3
Sample Identification: MW-3
Date Extracted: 11/14/90
Date Analyzed: 11/28/90
Number Compound

1 Acenaphthene

2 Acenaphthylene

3 Anthracene

4 Benzo(a)anthracene

5 Benzo(a)pyrene

6 Benzo(b)fluoranthene

7 Benzo(g,h,i)perylene

8 Benzo(k)fluoranthene

] bisg(2-Chloroethoxy)methane
10 bis(2-Chloroethyl)ether

11 bis(2-Chloroisopropyl)ether
12 bis(2-Ethylhexyl)phthalate
13 4-Bromophenyl phenyl ether
14 Benzyl butyl phthalate

15 2-Chloronaphthalene

16 4-Chlorophenyl phenyl ether
17 Chrysene

18 Dibenzo(a,h})anthracene

19 1,2-Dichlorcbenzene

20 1,3~Dichlorobenzene

21 1,4-Dichlorobenzene

22 3,3'~Dichlorckenzidine

23 Diethyl phthalate

24 Dimethyl phthalate

25 Di~-n-butylphthalate

26 2,4-Dinitrotoluene

27 2,6-Dinitrotoluene

28 Di-n-octylphthalate

29 Fluoranthene

30 Fluorene

31 Hexachlorobenzene

32 Hexachlorobutadiene

33 Hexachlorocyclopentadiene
34 Hexachloroethane

35 Indeno(l,2,3-cd)pyrene

36 Isophorone

37 Naphthalene
FORM 625B (1) Rev. 050589

By: Schemmer

Quantitation
Limit
(ug/L)

oot oono o oa

Results
Concentration

(ug/L)

BOL
BOL
BOL
BOQL
BOL
BOL
BOL
BOL
BQL
BQL
BQL
BQL
BOL
BOL
BOL
BQL
BOL
BQL
BOL
BOL
BOL
BOL
BQL
BQL
BQL
BOL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BOL
BQL
BOL
BQL



o

GC/MS BASE/NEUTRAIL EXTRACTABLES
EPA 625 COMPOUND LIST

IEA Sample Number: 794-073-3
Sample Identification: Mw-3
Date Extracted: 11/14/90
Date Analyzed: 11/28/90
Number Compound

38 Nitrobenzene

39 N-Nitroso-di-n-propylamine
40 N-Nitrosodiphenylamine

41 Phenanthrene

42 Pyrene

43 1,2,4~-Trichlorobenzene

44 Benzidine

45 N~Nitrosodimethylamine
Comments:

BQL = Below Quantitation Limit
FORM 625B (2) Rev. 071390

By: Schemmer

Quantitation
Limit
(ug/L)
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Results
Concentration

{ug/L)

BOL
BOL
BOQL
BQL
BOL
BOL
BOL
BOL
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TENTATIVELY IDENTIFIED COMPOUNDS

IEA Sample Number: 794-073-3
Sample Identification: MW-3
Applicable Fraction: Volatile Base/Neutral _x_ Acid Other

Tentatively Identified Compound (TIC) refers to substances which are not present
in the list of target compounds. Therefore, not all TIC’s are identified and
quantitated using individual standards. TIC listings are prepared utilizing a
computerized library search of electron impact mass spectral data and evaluation
of the relevant data by a mass spectral data specialist.

Quantitation is accomplished by relative peak height of the compound compared to
that of the nearest internal standard from the total ion chromatogram. TIC’s are
identified and quantitated only if the peak height is equal to or greater than 10%
of that of the nearest internal standard.

TIC Compound Name Concentration
(ug/L)

Unknown

Substituted Cyclohexane

Isopropylbenzene

Unknown

Unknown 1
Substituted Cyclopentane 1
4-methyl-Decane

Unknown Aromatic

Diethylbenzene Isomer

l-methyl-4—(1l-methylethyl)-Benzene

O W mIo U bW
UL OSSN WOWUW,m

|

Comments:

Not all quantitated results can be accompanied by complete identification.
Further investigation should be discussed with your Client Services
Representative.



GC/MS BASE/NEUTRAL EXTRACTABLES
EPA 625 COMPOUND LIST

IEA Sample Number: 794-073-5
Sample Identification: MW-5
Date Extracted: 11/14/90
Date Analyzed: 11/28/%0 By: Schemmer
Quantitation Results
Limit Concentration
Number Compound (ug/L) (ug/L)
1 Acenaphthene 5 BOL
2 Acenaphthylene 5 BOL
3 Anthracene 5 BQL
4 Benzo(a)anthracene 5 BQL
5 Benzo(a)pyrene 5 BOL
6 Benzo(b)fluoranthene 5 BQL
7 Benzo(g,h,i)perylene 5 BQL
8 Benzo(k)fluoranthene 5 BQL
9 bis({2~Chloroethoxy)methane 5 BQL
10 bis(2-Chloroethyl)ether ) BQL
11 bis(2~Chloroisopropyl)ether s BQL
12 bis(2~-Ethylhexyl)phthalate [ BQL
13 4-Bromophenyl phenyl ether 5 BQL
14 Benzyl butyl phthalate 5 BQL
15 2-Chloronaphthalene 5 BOL
16 4-Chlorophenyl phenyl ether 5 BQL
17 Chrysene 5 BQL
18 Dibenzo(a,h)anthracene 5 BQL
19 1,2-Dichlorobenzene 5 BQL
20 1,3-Dichlorocbenzene 5 BQL
21 l1,4~-Dichlorobenzene 5 BOL
22 3,3’-Dichlorcbenzidine 5 BQL
23 Diethyl phthalate 5 BOL
24 Dimethyl phthalate 5 BQL
25 Di-n-butylphthalate 5 BOL
26 2,4-Dinitrotoluene 5 BOL
27 2,6-Dinitrotoluene 5 BQL
28 Di-n-octylphthalate 5 BOL
29 Fluoranthene 5 BQL
30 Fluorene 5 BOL
31 Hexachlorobenzene 5 BQL
32 Hexachlorobutadiene 5 BOL
33 Hexachlorocyclopentadiene s BQL
34 Hexachloroethane 5 BOQL
35 Indeno(1l,2,3-cd)pyrene 5 BOL
36 Isophorone 5 BQL
37 Naphthalene 5 BQL
FORM 625B (1) Rev. 050589
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GC/MS BASE/NEUTRAL EXTRACTABLES
EPA 625 COMPOUND LIST

IEA Sample Number: 794~073-5
Sample Identification: MW-5
Date Extracted: 11/14/90
Dateé Analyzed: 11/28/90
Number Compound

38 Nitrobenzene

33 N~Nitroso-di-n-propylamine
40 N~Nitrosodiphenylamine
41 Phenanthrene

42 Pyrene

43 1,2,4-Trichlorobenzene
44 Benzidine

45 N-Nitrosodimethylamine
Comments:

BQL = Below Quantitation Limit
FORM 625B (2) Rev. 071390

By: Schemmer

Quantitation
Limit
{ug/L)

N
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Results
Concentration
(ug/L)

BOL
BOL
BOL
BQL
BOL
BQL
BOL
BOQL



TENTATIVELY IDENTIFIED COMPOUNDS

IEA Sample Number: 794-073-5
Sample Identification: MwW-5
Applicable Fraction: Volatile Base/Neutral x_  Acid Other

Tentatively Identified Compound (TIC) refers to substances which are not present
in the list of target compounds. Therefore, not all TIC’s are identified and
quantitated using individual standards. TIC listings are prepared utilizing a
computerized library search of electron impact mass spectral data and evaluation
of the relevant data by a mass spectral data specialist.

Quantitation is accomplished by relative peak height of the compound compared to
that of the nearest internal standard from the total ion chromatogram. TIC’s are
identified and quantitated only if the peak height is equal to or greater than 10%
of that of the nearest internal standard.

TIC Compound Name ‘ Concentration
{(ug/L)
1 Unknown 30
2 Unknown Arocmatic 8
3 Unknown Hydrocarbon 14
4 Unknown 9
Comments:

Not all quantitated results can be accompanied by complete identification.
Further investigation should be discussed with your Client Services
Representative.



PURGEABLE HALOCARBONS
EPA 601 COMPOUND LIST

IEA Sample Number: 794-073-5
Sample Identification: MW-5
Date Analyzed: 11/15/90 By: Averill

Quantitation
Limit
Number Compound {ug/L)
1 Chloromethane 1.0
2 Bromomethane 1.0
3 Vinyl Chloride 1.0
4 Dichlorodifluoromethane 1.0
5 Chloroethane 1.0
6 Methylene chloride 1.0
7 Trichlorofluoromethane 1.0
8 1,1-Dichloroethene 1.0
9 1,1-Dichloroethane 1.0
10 1,2-Dichloroethene (total) 1.0
11 Chloroform 1.0
12 1,2-Dichloroethane 1.0
13 1,1,1-Trichloroethane 1.0
Carbon tetrachloride 1.0
Bromodichloromethane 1.0
16 1,2-Dichloropropane 1.0
17 cis-1,3-Dichloropropene 1.0
18 Trichloroethene 1.0
19 trans-1, 3-Dichloropropene 1.0
20 1,1,2-Trichloroethane 1.0
21 Dibromochloromethane 1.0
22 2-Chloroethylvinyl ether 1.0
23 Bromoform 1.0
24 Tetrachloroethene 1.0
25 1,1,2,2-Tetrachloroethane 1.0
26 Chlorobenzene 1.0
27 1,3-Dichlorobenzene 1.0
28 1,2-Dichlorobenzene 1.0
29 1,4-Dichlorobenzene 1.0

Comments:

BQL = Below Quantitation Limit

FORM 601 Rev. 071390
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Results
Concentration
(ug/L)

BOL
BOL
BOL
BOQL
BOL
BOL
BQL
BQL

BOL
BOL
BQL
BOL
BQL
BOL
BOL
BOL
BOL
BQL
BOL
BOL
BOL
BQL
BOL
BOL
BQL
BOQL
BOL
BQL
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